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Claims 

1 . (currently amended) A method of forming an enhanced-surfkce-area electrically 
conductive structure, the method comprising: 

providing a layer containing ruthenium oxide; 

converting at least a portion of the ruthenium oxide in the layer to ruthenium so as to 
produce a ruthenium-containing layer having a rough surfaceiand 

annealing the rouRh-giir foced ruthen iu m l a yer in an oxidizing ambient tn form uassivateH 
ruthenium in an outer portion o f the roueh^urfaced rathenmrn 1» Y *r 

2. (original) The method of claim I wherein the act of converting comprises heating 
the layer. 

3. (original) The method of claim 1 wherein the act of converting comprises 
exposing the layer to a reducing ambient 

4. (original) The method of claim 1 wherein the act of converting comprises 
exposing the layer to a reduced-pressure environment. 

5. (original) The method of claim 1 wherein the step of converting comprises 
converting at least a portion of the ruthenium oxide in the layer to ruthenium so as to produce a 
layer having a textured surface with a mean feature size of at least about 100 Angstroms. 

6. (currently amended) A method of forming an enhanced-surface-area electrically 
conductive structure, the method comprising: 

providing a layer containing ruthenium oxide; 

converting at least a portion of the ruthenium oxide to ruthenium by heating the layer in a 
reduced-pressure environment with a pressure of about 75 torr or less so as to produce a layer 
having a rough surfac e: and 

annealing the portion of ruthenium oxide that is converted to ruthenium in an oxidigin p; 
ambient t o form a passivated ruthenium portion. 
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7. (original) The method of claim 6 wherein the step of converting is perfonned in a 
reduced-pressure environment with a pressure of about 20 ton or less. 

8. (original) The method of claim 6 wherein the step of converting is performed in a 
reduced-pressure environment with a pressure of about 5 torr or less. 

9. (currently amended) A method of forming an enhanced-surface-area electrically 
conductive structure, the method comprising: 

providing a layer containing ruthenium oxide; 

converting at least a portion of the ruthenium oxide to ruthenium by heating the layer to 
at least about 500°C in a reduced-pressure environment with a pressure of about 75 torr or less 
for a sufficient time so as to produce a layer having a rough surfac e; and 

annealing thff portion of ruthenium oxide that is converted to ruthenium in an oxidisinp 
ambient to form a nassivated ruthenium portion . 

10. (original) The method of claim 9 wherein the act of converting is perfonned by 
heating the layer to at least about 750°C. 

1 1 . (original) The method of claim 9 wherein the act of converting is performed by 
heating the layer to at least about 800°C. 

12. (original) The method of claim 9 wherein the act of converting is performed by 
heating the layer to at least about 500°C for at least about 2 minutes. 

13. (original) The method of claim 9 wherein the act of converting is perfonned by 
heating the layer to at least about 500 8 C for a time in the range of about 2 to about 20 minutes. 

i 

14. (currently amended) A method of forming an enhanced-surface-area electrically 
conductive structure, the method comprising: 

providing a layer containing ruthenium oxide; ead 

converting the ruthenium oxide in the layer to ruthenium so as to produce a ruthenium- 
containing layer having a rough surfac e: and 
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annealing fre ronph-surfared nith e ni„ m ^^ injng 1avftr {n ^ pxidizinp ^ frt _ 

a passivated ruthenium portion . 

15. (currently amended) A method of fonning an enhanced-surfece-area electrically 
conductive structure, the method comprising: 

providing a layer containing ruthenium oxide; 

converting some ruthenium oxide in the layer to ruthenium so as to produce a ruthenium- 
containing layer having a rough surface with a mean feature size of at feast about 100 
Angstroms- and 

exposing the layer having a rough surface to a ambient ouitablc4e an oxidizing am h; m t 
dooroaco th e tendency of the layer to react with surrounding material . 

16-18. (canceled) 

19. (currently amended) The method of claim 15 wherein the act of exposing 
comprises exposing the layer having a rough surface first to a nitrogen-supplying reducing 
ambient and then to as the oxidizing ambient. 

20. (currently amended) A method of fonning an enhanced-surface-area electrically 
conductive structure, the method comprising: 

providing a layer containing ruthenium oxide; and 

converting some ruthenium oxide in the layer to ruthenium by heating the layer in a 
reduced-pressure environment in a non-oxidizing ambient so as to produce a ruthenium- 
containing layer having a rough surface with a mean feature size of at least about 1 00 
Angstroms. 

21. (origmal)Themetoodofclam20wherem 
nitrogen ambient. 

22. (original) The method of claim 20 wherein the act of converting is performed in a 
reducing ambient. 
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23. (original) The method of claim 20 wherein the act of converting is performed in a 
nitrogen-supplying reducing ambient 

24. (original) The method of claim 20 wherein the act of converting is performed in 
an ammonia-containing ambient. 

25. (original) The method of claim 20, wherein the act of converting is performed in a 
hydrogen-containing ambient 

26. (original) The method of claim 20, wherein the art of converting is performed in a 
helium-containing ambient 

27. (original) The method of claim 20, wherein the art of converting is performed in a 
neon-containing ambient. 

28. (original) The method of claim 20, wherein the art of converting is performed in 
an argon-containing ambient. 

29. (original) The method of claim 20 further comprising exposing the layer having a 
rough surface to an oxidizing ambient 

30. (currently amended) A method of forming an enhanced-surface-area electrically 
conductive layer, the method comprising: 

providing a layer containing ruthenium oxide; 

selecting anneal conditions adapted to convert at least a portion of the ruthenium oxide to 
ruthenium; and 

annealing the layer under said conditions so as to produce a layer having a rough surface: 

and 

passivating the annealed layer bv expos ing the annealed laver to an oxidizing ambient . 

3 1 . (currently amended) A method of forming a ruthenium-containing enhanced- 
surface-area electrically conductive layer, the method comprising; 
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depositing a continuous layer consisting essentially of ruthenium oxide onto a supporting 
structure; and 

annealing the layer in reduced pressure environment in a non-oxidizing ambient so as to 
substantially convert the ruthenium oxide to ruthenium, leaving a discontinuous roughened layer 
consisting essentially of ruthenium on the supporting structure. 

32. (original) A method of forming an enhanced-surfkee-area electrically conductive 
layer, the method comprising: 

forming a layer of conducting material; 

forming a layer comprising ruthenium oxide on the layer of conducting material; and 
annealing the layer comprising ruthenium oxide so as to convert at least some of the 

ruthenium oxide to ruthenium so as to produce a layer having a textured surface with a mean 

feature size of about 100 Angstroms or more. 

33. (original) A method of forming an enhanced-surface-area electrically conductive 
layer, the method comprising; 

providing a layer comprising ruthenium oxide; 

annealing the layer comprising ruthenium oxide so as to convert at least some of the 
ruthenium oxide to ruthenium so as to produce a resulting layer having a textured surface with a 
mean feature size of about 100 Angstroms or more; and 

forming a layer of electrically conductive material informally over the resulting layer 
such that the surface of the conductive material away from the resulting layer has a textured 
surface generally corresponding to that of the resulting layer. 

34. (currently amended) A method of forming a capacitor, the method comprising: 
providing a continuous layer containing ruthenium oxide; 

converting least some of the ruthenium oxide to ruthenium so as to produce a resulting 
discontinuous layer having a rough surface; 

forming a layer of dielectric material over the resulting layer; and 
forming a layer of conductive material over the layer of dielectric material. 
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35. (original) The method of claim 34 wherein the act of forming a layer of dielectric 
material comprises forming a layer of high-dielectric-constant dielectric material. 

36. (original) The method of claim 34, wherein at least some of the ruthenium oxide 
is converted to ruthenium by annealing the layer at a pressure of 75 torr or less. 

37. (original) The method of claim 34, further comprising processing the layer 
containing ruthenium oxide to define a first electrode. 

38. (original) The method of claim 37, wherein the first electrode is defined by an 
etching process. 

39. (original) The method of claim 37, wherein the first electrode is defined by a 
chemical-mechanical polishing process. 

40. (original) The method of claim 37, wherein the first electrode is defined prior to 
converting at least some of the ruthenium oxide to ruthenium. 

41 . (original) A method of forming a capacitor, the method comprising: 
providing a first layer of electrically conductive material; 

forming a layer containing ruthenium oxide on the layer of electrically conductive 
material; 

annealing the layer containing ruthenium oxide so as to convert at least some of the 
ruthenium oxide to ruthenium and so as to produce a rough resulting surface with a mean grain 
size of at least about 100 Angstroms; 

forming a layer of dielectric material over the layer having a rough surface; and 
forming a second layer of conductive material over die layer of dielectric material. 

42. (original) The method of claim 41 wherein the act of forming a layer of dielectric 
material comprises forming a layer of high-dielectric-constant dielectric material. 

43-65. (canceled) 
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66. (original) A method of forming an array of capacitors, the method comprising: 
providing a layer containing ruthenium oxide; 

converting at least some of the ruthenium oxide to ruthenium so as to produce a resulting 
layer having a rough surface; 

forming a layer of dielectric material over the resulting layer; 
forming a conductive layer on the layer of dielectric material; and 
defining an array of electrodes by patterning at least one of the ruthenium oxide layer or 
the resulting layer. 

67. (original) The method of claim 66, wherein the array of electrodes is defined prior 
to forming the layer of dielectric material. 

68. (original) The method of claim 66, wherein the array of electrodes is defined after 
forming the conductive layer on the dielectric layer. 

69. (currently amended) The method of eteae6 5claim 66. wherein the array of 
electrodes is defined by etching. 

70. (currently amended) The method ofefarai-S Sclaim 66. wherein the array of 
electrodes is defined by chemical-mechanical polishing. 



71 -73. (canceled) 



Page 8 of 13 



PAGE 9/14 ' RCVD AT 7/12/2005 5:45:29 PKI [Eastern Daylight Time] * SVfcUSPTO-EFXRF-1/26 * DN1S:2738300 ' CSID:228 9446 * DURATION (mm-ss):05-04 



